ABSTRACT -Context -Data on vascular alterations in patients with hepatosplenic schistosomiasis and portal hypertensive colopathy and changes in these after surgery to decrease portal hypertension are limited. Objective -The purpose of this study was to analyse the alterations of portal hypertensive colopathy previously and 6-12 months after splenectomy and gastric devascularization. Methods -Twelve patients with hepatosplenic schistosomiasis who also had upper gastrointestinal bleeding were studied prospectively. Their endoscopic findings before and 6-12 months after the surgery were analysed. In addition, mucosal biopsies from ascending colon, sigmoid colon and rectum at these time points were subjected to histological and histomorphometric assessment. It was used a control group due to lack of normal pattern of the histomorphometric measures of vessels in individuals without portal hypertension. The critical level of significance adopted in all tests was of a maximum probability error of 5%. Results -Surgery did not lead to significant improvement in histological and endoscopic findings. However, on histomorphometry, there was a significant decrease in the area, diameter and thickness of the vessels in mucosa at all colonic sites. Conclusion -Surgery for decompression of schistosomal portal hypertension has a beneficial effect on the associated colopathy, being best indicated in patients with gastrointestinal bleeding and esophageal varices. HEADINGS -Hypertension, portal. Schistosomiasis mansoni. Colonic diseases. Microvascular descompression surgery.
INTRODUCTION
Schistosomal portal hypertensive colopathy (PHC) is a frequent complication of chronic liver disease. It may cause lower gastrointestinal bleeding or unidentified chronic anemia in patients with severe portal hypertension (4, 11, 14) . Splenectomy and gastric devascularization, one of the recommended surgical treatments for gastrointestinal bleeding in patients with hepatosplenic schistosomiasis, reduces portal pressure by around 30%, as also the blood flow to the territory of the esophageal varices while preserving liver function (3, 5, 6, 12, 16) . The effect of such surgery on PHC is unclear. In one study, adolescents with hepatosplenic schistosomiasis and PHC showed vascular alterations at colonoscopy after they had undergone surgical treatment for decompression of the portal vein (10) . There are no follow up data on the behavior of PHC after portal decompressive surgery in adult patients. The management of PHC in cirrhotic patients remain undefined. Endoscopics interventions as argon plasma coagulation, shunting procedures
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and surgical techniques have been described (7, 11) . The aim of the present study was to assess vascular alterations of PHC using endoscopy, histology and histomorphometry before and after splenectomy and gastric devascularization in hepatosplenic patients due to schistosomiasis mansoni.
METHODS
This study included 12 patients with hepatosplenic schistosomiasis, portal hypertension and a past history of gastrointestinal bleeding who had undergone colonoscopy and biopsies of the rectal, sigmoid colon and ascending colon mucosa, for histological and histomorphometric analysis before surgical treatment for portal hypertension and 6-12 months postoperatively. These patients had undergone splenectomy, ligature of the left gastric vein and devascularization of the greater gastric curvature. They had attended the schistosomiasis out-patient clinic at the Clinical Hospital, Federal University of Pernambuco, Recife, PE, Brazil, between September 2nd 2003 and September 1st 2005.
A group of 12 subjects with normal colonoscopy and colonic histology were studied as a control group to obtain normal values for various histomorphometric parameters.
Both patients and control subjects were excluded if they reported drinking more than 160 g/week of alcohol, had been diagnosed with cirrhosis of the liver, tested positive for anti-HCV or anti-HBc, had thrombosis of the portal, splenic or superior mesenteric veins, abdominal aortic stenosis, intestinal inflammatory disease or had undergone abdominal surgery (ileostomy or colostomy).
The study protocol was approved by the Research Ethics Committee of the authors' institution and all patients and control subjects signed an informed consent.
Techniques and procedures
All patients underwent abdominal ultrasound scan on an Aloka SSD500 machine with a 3.5 MHz convex transducer, using the Cairo Classification in accordance with the WHO protocol (20, 21) . Pre-operative ultrasound scans identified moderate or severe periportal fibrosis in all cases. Eleven patients had increased portal vein diameter, mean increase of 1.4 cm (range: 1.2-1.7 cm/normal value: up to 1.2 cm) and all patients presented increased diameter of the splenic vein, mean increase of 1.2 cm (range: 1.0-1.5 cm/normal value: up to 0.9 cm), confirming the clinical and laboratorial diagnosis of portal hypertension.
Colonoscopy was done after bowel preparation with 10% mannitol and intravenous sedation with meperidine and midazolam, and under monitoring with pulse oximetry. It was done using a conventional resolution videocolonoscope (Olympus CF-140, Tokyo, Japan.) Colonic mucosal vascular lesions at endoscopy were classified according to the criteria of Tam et al. (18) , as follows: erythema (diffuse hyperemic mucosa), telangiectasia (tortuosity and engorgement of small vessels), angiodysplasia (coiled vessels measuring about 1 cm), and red spots (hyperemic focus in the mucosa). Rectal varices were evaluated according to the criteria laid down by The Japanese Research Society (19) , i.e. tortuous or bluish saccular dilation of the rectal veins above the dentate line (grade 1: up to 3 mm in diameter, grade 2: 3-6 mm, grade 3: >6 mm). The colopathy was classified into three levels as per the criteria described by Miranda et al. (14) , i.e. as degree I (erythema and telangiectasias), II (erythema, telangiectasias and angiodisplasia) or III (erythemas, telangiectasias, angiodysplasias, red spots and rectal varices). Photographs were taken and endoscopic biopsies of the colonic lesions were performed from ascending colon, sigmoid colon and rectum.
Histological evaluation of PHC was based on the studies of Bini et al. (2) and Geboes et al. (8) , and the presence of Schistosoma mansoni eggs, granulomas, inflammatory infiltration, edema, hyperemia, vascular dilatation and the proliferation of the blood vessels were looked for. The histological sections were stained with Masson's trichrome (13) and used for histomorphometry in a semi-automatic microscope (Axiolab; Carl Zeiss, Oberkochen, Germany) equipped with an image-capture card and the Image-Lab software (Softium, São Paulo, SP, Brazil). Various measurement for blood vessels followed the criteria of Misra et al. (15) .
Statistical analysis
Quantitative measurements obtained before and after surgery were summarized as median (range). The categorical variables were compared using McNemar test, applied to 2x2 contigency tables, or Stuart-Maxwell test, to tables with more than two rows/columns. The quantitative variables were compared using the Wilcoxon test. The maximum probability of error was set at 5% (P<0.05). The tests were carried out using Stata 9.2 SE.
RESULTS
At endoscopy, 3 (25%) patients had degree II colopathy and 9 (75%) had degree III colopathy before surgical treatment. After surgery, 4 (33%) patients had degree II and 8 (67%) patients had degree III colopathy.
On pre-operative histopathological evaluation of the colonic mucosa, mild and moderate mononuclear inflammatory infiltration was observed in 10 (83.3%) and 1 (8.3%) of cases, respectively. In addition, mild hyperemia was noted in 9 (75%) cases, and mild and moderate capillary ectasia were observed in 5 (41.7%) and 1 (8.3%) cases, respectively. In post-operative histopathology, mild mononuclear inflammatory infiltration was observed in 7 (58.3%) cases and moderate mononuclear infiltration in 3 (25%) cases; in addition, mild hyperemia was found in 6 (50%) cases and mild capillary ectasia in 1 (8.3%) case (Table 1) . None of the 12 control subjects showed any mucosal abnormalities at colonoscopy or any signs of inflammatory process or vascular alterations at histopathologic examination of the rectal, sigmoid and ascending colon mucosa. On statistical analysis, there was no significant difference in the endoscopic and histological change before and after surgery.
On histomorphometric evaluation, the maximum and minimum diameters and wall thickness of blood vessels in the rectum, sigmoid and ascending vessel walls before surgery ( Figure 1, Table 2 ) were significantly higher in patients than in the controls (P<0.05). All the measurements showed a decline after the surgery than before it (P<0.05; Table 2 ).
DISCUSSION
The lesions observed in PHC of cirrhotic patients are similar to schistossomotics. They both have a colitis-like lesion with vascular abnormalities and this lesions are more severe in portal hypertension (4, 9, 14) . In our study, all patients had previous digestive bleeding and presented mild to moderate mononuclear inflammatory infiltration, hyperemia and capillary ectasia in histopathological evaluation. We showed a decrease of PHC intensity by endoscopy and histopathological assessment. However, due to the small number of patients in this study, the differences were not statistically significant. In this series, the histomorphometry demonstrated a significant reduction in the vessel areas, diameters and thickness in the mucous membranes of the rectum, sigmoid colon and ascending colon. We observed a greater reduction in vessel diameter than in the thickness and area. This positive response is due to the influence of portal pressure reduction in vessel diameter. On the other hand, the vessel thickness depends on tissue collagen deposition, which is a more persistent alteration and it takes more time to decrease. Currently, the endoscopic treatment for portal hypertension gastrointestinal bleeding due to esophageal varices is endoscopic band ligation (1, 17) . However, it was showed that the PHC may be more frequent in patients with previous endoscopic variceal treatment (7) . Therefore, it is important to perform a colonoscopy in hepatosplenic schistosomotic patients with GI bleeding and esophageal varices before choosing the most appropriate treatment. If they have PHC, surgical procedure is indicated because this treatment can reduce these vascular lesions. 
